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(54) BRANCHING FILTER, BRANCHING FILTER MODULE AND RADIO COMMUNICATION 
EQUIPMENT <■ 

(57)Abstract: 

PURPOSE: To reduce loss, to improve the degree of 
freedom of arrangement and to perform miniaturization 
by providing a two-branch strip line on the intermediate 
position of a dielectric substrate composed of plural 
layers and mounting various parts on the outer layer of 
dielectric layers. 

CONSTITUTION: For this branching filter module 1, the 
dielectric layer 14 is arranged on a conductor substrate 
15 and the dielectric layer 12 is arranged above it. The 
two-branch strip line 20 is provided on the dielectric 
layer 14 (called a conductor layer 13). Related devices 
such as a transmission filter 33 and a reception filter 43, 
etc., are provided on the dielectric layer 12 (called the 
conductor layer 11). The strip line 20 is provided with an 
external terminal 21 and two lines 22 and 23 and end 
parts 24 and 25 are patterned so as to be passed 
through the dielectric layer 1 2 and be connected to the 
lines 31 and 32 of the conductor layer 11. The 
respective terminals such as the terminals 21, 38 and 48, 
etc., are connected to the terminals provided on the substrate 1 5 by external wall via holes 
(same as A in a figure (b)) and grounding patterns 26, 51, 52 and 53 are connected to the 
grounding electrode of the substrate 1 5 by via holes. 
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[0057] ^ib\ ^mm^cDtemmtk ^>^<t^fc 

Sr. MxLtf. 50 (Q) £ Lfc^Kte. ^hy 7 /S 
K2 3^SK^y^y^, »83 2(DliB>fyif- 

v^SrgfBfB#^««»ffl?lgErt-e. ±T5 0 (Q) 

[0058] ^fc. ^8u«B^-2 i ici*. ^maijco^ h y 

ilfffl7^/^ 3 3^tt}^j>{ yt'-^y^W6 

[0 0 5 9] JeJL±tfel^L.^«t *jas«jcj:ixtf, 
^g(5*^F2 1t. 2*^fyy7 P I82 2, 2 3^t 
2^fe^ hy y7HB2 0 i:. Sftffl 
7 ^ ;^ 4 3 it/Mffl 7 ^ ;^ 3 3 t ^m^S 
30 Sr^UT, fifeTBBBW^ iKKft*^*:* 

nmRrtBfcfts. ^fc, 2^«^ hy ^^«8K2 ott, 
nmn 2 ± tern®, $ titcmmmm t , mttrnfoi 5 

[0060] *Kw<Dm2mmm&m2&^m\^ 

40 Ttft0Ji-^) o 

[0061] mia* 1 snt«-cf4, «flrffl7>f/u^ias 

[0 0 6 2] IH 2 (a) (i, 

7^/^ 1 0 OOrtSSSr^i-SEBSBI, H2 (b) tt. * 
*Wo*16«<o«iftSr±^b*fc±ffiH. El 2 (c) 



11 

fc, 2#d&;* hi) v?m&<0'<*->m. 02 (d) 
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i5^^ii7«i5g«l(i (is, i7is 

[0 0 9 6Ut, «#Sfil5^Rt#ll4, 1 

2, iftll7HJ:^ 2#(£* h y ^7^182 0<Dffl 

[0 0 9 7] £T, »«Si:b-COlbfPS:ttMi-*o 
[0 0 9 8] #J;tf£, iSflllHllS^6>aS«*ix«ilS««# 

3 3 COA^J^T- 3 5 LT, iSfgffl 7^/^3 3 \C A 
^£;ft£ Q gjfl7^/^3 3lt ^tm#^A^/^^t 

zff^tzin^z. mmmyj/i'* 33 (Drnxm* 34 \c 
ffi^i-6o tit, d^siBMfii, ^K3 1, ^ h 
y>7/M2 2^u 2 1— tmrn-rzo 



(9) »7-2 2 6 6 0 7 
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[0099] ftm<Dmmm^fr<bmt>tix<z 

T, ^35*^2 1 fCA^£*L, ^ h y >y7 p ^S§2 3C0S 
SI5 2 5, iK3 2^LT, Silffl7^;^4 3 OA 
M^4 4iCA*^tl^ -tbr, Sfiffl7-{7^4 3 

»6 0^A**in4tB*ix, ^btc, J»««#wtg«ffl 
©8B7>f;^ 7 OICA^^H, *ffl$«S^4 8*-Cfi3! 

10 -rso 

[0100] J^Jbmw b/c J: ? *StJ£0»J-eii. 

« J f2 1^2^hyy/M2 2, 2 3Sr^LT« 

Mils (15, 1 7^mmmmt ut©«mb*:*l 
•ta»ti^<v^ b/c^or, Mmwii 6_k{cte, a 

[0 10 1] fc*5. B«**t6*^f±. (EftHFJfffiS&e 
v\> 

[0 10 2] ^PJ{C^^^^5H^$r, [15 

[0 10 31 *HJS0»Jf4. »4HJ6fiajt^«^ HI 7 in 

30 WTfcSo ^JStSfflOiHSfB^^^Sr, 09x.tf, — o 
<^*^~^lc*rt^ fi^Wti*!^ 1 1 0, ©BB7>r^ 
* 1 1 l *<0|hII8*^S:. B«bfc»fr<DjtlS«t»*) 

[0 10 4] U5 (a) te, *SllB«<D*fiK«:Ji^&* 

fc*«*^i-±ffiH, HI 5 (b) te, *HJK09Jcffiffl-r 

So 

[0105] *H*60»Jf4. S^WiCfS, m 2 Ufcfg 
40 ftl^it^o 

[0106] -r**?*,,- 1 1 5 

.hi-, mmitmi 4^gagL, ^<^±{c, imn 2 

^riag-r^o w<o^, ««fMi 4JiJctt, Bl (c) 

3 J , fftto*>, 2M^hy^7 P M2 0f(7)/^- 
[0 10 7] ilftil 2±{df4, 1215 (a) (C 

50 ^^^tte>nr*5«9, ttwoffis±, ri u , -fft 
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S:»fMl 1 t%FtZ>Z.t\ClrZ> 0 »«M£l,rtt:. 

[0108] tz^>x\ &nmmz. m^mmm^^ 
^ mmfcm i 4 ±<z> 2 by y ^KoEiicott 

[0 10 9] £AT. wtL{COV>TiftPJ-r-5 0 fc*5 % #H 

'So 

[0110] *i\ m 5 ( a ) {c^-T J: 5 «D*rlkA 
A' SrffiJtU Hli:*5V^T. MiAA' ^±Ma 
fid, TJj&bMt, gtWl«t5^i^t-5 0 

[ 0 1 1 1 ] M 5 «rjLT5W>* «t 9 a {W^ttaSSfS 

y^j^^ 1 0 o^iaasttTv^o 
[0112] {&*i«JMH«i 1 0. am 

7>f/^l l 1. *ffiH3SS!^®St*R, a^T^U— 

[0113] sr. itftii 4_lic. 2#n&* h y y 

^»a*e«S*u*;bttrfcsa^ HI 5 (a) (c^-TJ: 
uta*or* «rj6*r(Ojii(6«^jt-<, ^*S«i 5 

■*\ *I#il40«Bffl**<45 0 ^^T\ 

[0 1 14] ltoJ:9(:2M^ hy y^lM&SrRW-*: 

&K*IIlBMf«rE«-r* ^ toggle* 5 0 
[0 1 15] Lf:^oT, i^S*lHlK^S:ia«i-SBR^ 

[0116] mfviHi i o, wtmy^fr* 

ills klXSSOfiSHSR, ^yfy^c, 
^ 1 Sr«*i-S*»«»:Ji 11, 12^ 

ic< vMg»3R**fifci-3r. £asra\ /hSHtoBrtw 
«r*>*. 

[0117] ^iil* 1 LrffiJl?gfflO{g;« 

fe»tefciflHxr^5. 

[oii8]4^ **it«rtt*ffiis«ato=i>r^T 
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(P*^— (±^5>ft5t, HI 5 (a)'©b«:» 

(S«l*ftt/hSMb*s*ar#S. 
[0 119] *6Hlfc«*:H6 iH8Sr#RBbr 

10 RM-t-So 

[oi2o] @8ii y^f y<— is^r * S:mm orvrt 

^*fiKEir*>So ^<£>Hj&£#JH B8i:*t^oy^B 
Sr. — oo^y-jr-^lclft^, 

<oiai5fr«ijjcEitu*:i»^<oj|)iis«r*)5. 
[0121] r^r^-r, H8o«aiaswcov^rRw 

[0 12 2] i8TU SflffflW7yrt2 00 ^ 

asstwjdEffl^T^-^i 5 o&fflv>r<^6 0 iss^is^ 
r. r^-^i 5 oSr^urg«s*tsg««**4 % s 
«7-r/^r, & 

oo*r^Lra«**ts«#t>. *Hjfciiifi:7wvw*r, 
— jj<DT>T-r*m$i-fz>o tut, a^ii^^^fcr 

[0 12 3] £r, gffft-^-fi, HEMT, FETf(D 

40 p° n ^tLtM$ti§, ffi«t¥it«9rilMI$ixfc<D 
9M7^;^-effS, ^RiS«IR*«*©fflti/ 

[0124] Bi^*ix*v^miHiK^e>a6«$H 

-r^^^^tbiHi5&a5p D p$r*L.r^s^^, m^iiti 
»r*i«*ixfe^*,. Ny^, sift ^ w 

50 7yrtl5 0«^ T>*r-Tfr 
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<Du^ju&fem£tiz>titb\ct>m\<-<<btiz>fr^ wit 

[0125] 06 (a) J4*Hlfi««)*rit*rJia» 

e>*fc*ms:*-*-±iiH, 0 6 (b) te*mmm\z&m 
-rz&mmmi i ©«is**-rfc«>©*s#»Bffa:*:ia-e 

[0 12 6] *3llKffltt\ 0 5K^Uh»5llifi0J4:|^ 

[oi27] 1 1*. i 5 

llftll 4*K»U ^OJilC x Sl*Il 2 
^riaa-r^o r^i, 0l«f*:JB 1 4 Jrfctt. Ell (c) 

3 j , i-jfct>*>. 2^** h y y^»B2 o*sR*te>h 
[0128] &tz, mn&m i 2_h{c^ x is ( a ) k 

*M-£5** W^ifi, iHSffffi^^^^ i o 0^(7)^ 

^^mbnt^^ KB^fig±, ri u % 

[0 12 9] *HJ£«^*5*t5, Btmfffll 4± 

2 #«t* h y y 7«is<oE«ott*tt, SB 5 hjs^j i 

l^«-C*>So i"*Jb*>. EI 6 (a) %m 
«|AA' SrgSL, H^*3V^r, »HAA' <D±J?& 
aflk T;fr«:b«l lf*il4±IC N 2#H& 

* hy !x^»»*sE«S*tSteW-c*>53^, me (a) 

[ 0 1 3 0 ] El 6 ( a ) 1 2 _h(0 a flj^, 

m^my^^^i oo^ biatcisjt^itdBSi i o, 

1 1. **»|7^/^l 1 2, «Jjft» 
113, ^oJ:t>\ ^SH^McoSfei^Rs a^l"*— 

y ^^«K^K^>t: o -^>^^^>ft:$tt-C^5 0 
[0 13 1] iKSMii3>f^*^-tt, 
w¥ffi^;^U ^Jlgfmft: 1<E> 1*3/1 J-EB (W*. 
tf, BittfrJI l 4 cd b fflj) LT*>J;v\, raxb^Smifl 
SB*'**— ^J:^Sffl7^;^ l 0 0 

ttiNHMi i o. w&»i i 3, m&m^mt<n 
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[oi3 2j ro^mffia. atjeufc!R5iaB«i:ra 

^El£ 5Jc2*«E<og«IsIB8*ffi^-r5» 
10 [0 13 3] 4*5, ~ ~ TE1 9 K^iiftBySfBfco^ 

[0 13 4] 7Vft4 o o^bTSft^tL^gmfi 

EMT\ FET^<7)^#ifijiIi?i^^ ^ne>^ig»-r 

t30 0^L-CSft^tt^§{f{f-^(i. «F«iiiiS7w 
«*»«c^^ft#^^(g;ai$ix^ HEMT, FET 

30 ft, El^^ti^v^aogfflHj 
S§2ic, A^J^tt^o ryrt3 0 0^P>^§flM 
T>7^4 0 0^^cO^^f^f-§- < ^c7)V^i a tt^^ x in 

[0 13 5] El^$tL4V^{flHjK^^^m^tL 
fdf^ N FET*0**»i|i*^t, r^^^igft 

^^ut, r>fti5oc«^^ r^-r^ 

[0 13 6] *^PJcom7HJ£0iJ^Ell 0*#fi8 

[oi3 7] *^ffi0ijti, mi&memmmtmmK s m 

50 Lfcjt«6«-C*>-5*, #&^fflW£S:7^/i^£-o<7) 
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[0138] hi o (a) \*frw&m<omj&*±.frt>& 

fc#»S:*H-±fl5Bk Bio (b) « % #3li£#J{c>g!/B 
-C&S 0 

[0 13 9] -t-fttofe. »l*lft *flcS£l 5 

»il 4 £riEf!Ls ^cDitc, HftH 2 10 
^riaB-T^o C^K. ^S&Jf 1 4±t£te N 01 (c) 

3j x t"ftt>-b. 2#n£* hy 5/^82 o&wtrthfi 
1 3£#-rs 0 

[0140] Rttfcjf 1 2 ±l£(3\ |10 ( a ) 

\Z7fk~f&ote^ vk^mmy^/i-? l o o^<Df 

'<4 x&WLtt'btiXis*) * R«o«i±, r i i j x -f 

[0141] ^fc s **««jc*5»t5, mwm 1 4 _h 
0 2 h y ^ ^n&coiaa^tfc*-!*, sb 5 * 

fi1^T*$>5o -rfttofe, 010 (a) tc^-TJ:5^. 9) 

WAA' «:fflj£U 0{C:JoV^ «AA' (D±Jj 
SraftJ, T;frS:bttl il#fl4±{:, 2# 

ft* h y yP F «W*SE«*ix**>lt'CfcS^, 010 
(a) [z^XoiC »R*^e^^-/uSr±*^e>a^ 30 
2»dSx h y y^jftKfi. a{HJ{cgag£*LS J: 3 

[0142] 010 (a) X-nmmtfcm l 2 _h(7) a {RIJ 
1 0 0£r. bflJlJUtHsR^Fl 2 0, 
ftW7-f;^l 1 1. »*iiifi7^/u^l 1 2, «J»» 

113, *B3isis^«Si*R, =«^v-y— 

C^HB^SreHL-C^-So t>*>5^ a {Bite ft* 

[0 14 3] £«*=i>f ^/^7^* 40 

^s^^ u #g^m#i juices («ajx. 

tf> 1 4<z>bffli) LTfcJ:^. ztitb<om*m 

*mmir%wMk'<9-^d&&tfm i §Lm7 * 100 

m^mm^i 1 0, gj&si 1 3 N iHiK^re^^ 
sagas*!'* * - v ttH* l r v * * v ^5 % mmistz&mm 
m» 1 t trr /wSrttffl bTEffMc^m 

[0 14 4] 010 (a) <Ojflt*F-eH*ttfe«»^ 
12 0, «0*»1 2 3i3«tt/fpJSiJffififclHlK*^^iaH 50 
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itlLSftTV^o 010 (a) (Dj&mFft 

s Q <*£>ki. 1 *«jblt*3 9 , #^m*e 

[0 14 5] H±R«UJ:5i:, **MJcJ:ixtf. « 

*rfflv^-Clf^**:«>/J^a[ftlc*?iJ-C*>S 0 
[0 14 6] *fc2»tt^ h y y^HWOft* 

[0 14 7] *fc % JtHEIB, -twfl&^-f (KPQ 
[0 14 8] **W^«ffl-r*»«*JI«>*ffi 

So 

[0 14 9] 

So 

[0 15 0] 

[01] «0^:^^-iW^Wtfc5 o 

[02] nnfiw^srtH-efcs. 
[03] *&m^frfr%—nifom<oMtimx$>z> 0 
[04] *«w^^s-njfiwio«fiSsi-e*>So 
[05] ^wtcfrfrz>--m]&M<Dmf&mx$b5> 0 
[0 6] ins«©#«iaT*>s 0 
[07] »n«^«3^^d»jiiflm^*AB"e«> 

So 

[0 8] MMIteKK^ASilEllltt«iOfllAB-C«» 

So 

[0 9] &mmmmmm±zmm&t$<Dmj$.mx'»> 



(13) 
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So 

[in] * b v ~yymm*m-tz>mmm(D®.wmx'ib 
i-&mmm#. n-tm 13 

-iSflE/l, 15-iftlfc 1 7»-*#| > 12-Rt 
ffcV, 14-SSfftl, 1 6-mWI. 2 0-2M 
^hyy^SB, 2 1-^g|5*g^ 3 8 4 
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8-*M«f, 9 3-*ffiiSHf\ 9 4-fl.«S«HK 2 2 

5 1-ttii, 5 5 3 -mum 

5 4-mmm.m. ss-mmmm. 33-^7 

?\ eo-ffiiMNiHni. 7 o -^mmmmy^^^. 

1 OO-iSftffl?^^, 1 1 0 -iWBSlHF-, 111 

]7-r/w-^ x 1 1 2"-^iii@7-c 113- 



[12] 



(b) 



(e) 
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1 1 



2 6 6 0 7 




(15) 



2 2 6 6 0 7 




(16) #i¥7-2 2 6 6 0 7 

anrnwrn (72) jt* u 



